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© In a press forwardly feed die of metallic gasket 
wherein a convex bead forming die (3) for forming a 
convex bead (10b) surrounding a sealed portion is 
parallely provided between a metallic plate piercing 
die (2) and an outer contour punching die (4), a 
plurality of slits (6) each having a predetermined 
width corresponding to a width of a convex member 
(18) are equidistantly formed in the convex bead 
forming die (3) on the female side along a pressing 
line which is opposed to the convex member (18) on 
the male side, which is provided for press forming 
the convex bead (10b) on a metallic plate (10) .for- 
wardly fed after subjected to a predetermined pierc- 
ing by the piercing die (2), and connecting grooves 
(7) having a depth necessary for bead forming by 
the convex member (18) and having the same width 
as the slit (6) are respectively formed between the 
slits (6). 
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TECHNICAL FIELD 

The present invention relates to a die for mold- 
ing a metallic gasket which is interposed between 
joining surfaces of a cylinder head and a cylinder 
block of an internal combustion engine and is fas- 
tened by a bolt. 

PRIOR ART 

As dies for molding a metallic gasket which is 
interposed between joining surfaces of a cylinder 
head and a cylinder block of an internal combus- 
tion engine and is fastened by a bolt, there have 
been heretofore developed a die used for a pro- 
cessing method by way of a single step which 
comprises the steps of piercing and blanking each 
gasket by means of a single blank piercing die and 
thereafter beading, and a progressive beading die 
which comprises piercing, beading and blanking a 
metallic gasket by way of progressive stamping of 
a web-like metallic plate. 

Figs. 5(a) and 5(b) are respectively sectional 
views showing essential parts of a conventional 
press progressive beading die. In Figs. 5(a) and 5- 
(b), an upper bead in-peripheral base plate 11 is 
secured to an upper holder 14a on the male side, 
and a convex member 18 having a predetermined 
pressing line for forming a convex bead is fixedly 
mounted in the outer periphery of the upper bead 
peripheral base plate 11 in such a way that the 
convex member 18 is projected through a pre- 
determined width. Further, a stripper 15 adjusted in 
height through a stopper 17 is provided in the outer 
periphery of the convex member 18 in the state 
where the stripper 15 is resiliently urged in a 
pressing direction through a spring 22 relative to 
the upper holder 14a. 

On the other hand, on a lower holder 14b on 
the female side, a lower bead in-peripheral base 
plate 12 is fixed internally and a die 16 is fixed 
externally, boring a slit 19 having a predetermined 
width according to the pressing line of the convex 
member 18 on the male side. 

These stripper 15 and the die 16 are jux- 
taposed to a blanking die in the press progressive 
die. A blanking punch 20 is fixedly mounted on the 
upper holder 14a while being juxtaposed to the 
stripper 15. The die 16 and the lower holder 14b 
are formed with blanking holes 21 for receiving a 
blanking punch 20. In the pressing of the blanking 
punch 20, the blanking punch 20 moves into the 
blanking hole 21 to provide a predetermined con- 
figuration of a metallic gasket in accordance with a 
boundary line. 

In such a convex beading die as described 
above, in the pressing and molding, the convex 
member 18 causes a metallic plate 10 to press into 



the slit 19 to form a convex bead 10b. 

The lower bead in-peripheral base plate 12 is 
set* to have the same level as the die 16. The 
upper bead in-peripheral base plate 11 is set to 

5 have the same level as the stripper 15. The pierc- 
ing, the beading and the blanking of the metallic 
gasket can be subjected to the collective progres- 
sive stamping of a web-like metallic plate. At this 
time, the pressure contact between the pair of 

70 upper and lower bead in-peripheral base plates 11 
and 12 to press and mold a bead in-peripheral flat 
plate portion 10a of the metallic gasket, the stripper 
15 always resiliently keeps the surface pressure 
between the former and the die 16 by the urging 

75 force of the spring 22 to prevent the occurrence of 
struggle and creases of a bead out-peripheral flat 
plate portion 10c and to press and mold the bead 
out-peripheral flat plate portion 10c as a part of a 
beading die. 

20 However, in the progressive convex beading 

die as described above, the die 16 is merely se- 
cured in the state independently of the lower die 
bead base plate 14b in a narrow range between the 
slit 19 and the blanking hole 21, and is always in 

25 the state of being short of strength. 

In the drawing of the convex bead 10b, the 
convex member 18 presses a bead part of the 
metallic gasket against the slit 19 in a direction as 
indicated by the arrow in Fig. 5(a). As a result, the 

30 width of the slit 19 between the lower bead in- 
peripheral base plate 11 and the die 16 is forced 
open. For this reason, the die 16 is flexed toward 
the blanking hole 21. When moving down, the 
blanking punch 20 comes to contact with the cor- 

35 ner of the die 16, resulting in a nicked edge. Or, 
the die 16 flexed on the side of the blanking hole 
21 leads to a poor blanking against the blanking 
punch 20. . 

Further, as shown in Fig. 5(b). the die 16 is 
40 flexed in a direction of the slit 19 as indicated by 
the arrow by the pressing force of the blanking 
punch 20. Because of this, the width of the convex 
bead 10b becomes unstable. 

45 SUMMARY OF THE INVENTION 

It is an object of the present invention to pro- 
vide a press progressive die for a metallic gasket, 
which overcomes a short of strength of a die pecu- 

so liar to a progressive convex beading die, so as to 
achieve the smooth press progressive beading. 

In the press progressive die for a metallic 
gasket according to the present invention, a convex 
beading die for forming a convex bead encircling a 

55 seal part is disposed between a piercing die and a 
blanking die of a metallic plate. A plurality of slits 
having a predetermined width corresponding to a 
width of a convex member are bored in spaced 

2 
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relation on a convex beading die on the female 
side along the pressing line opposite to a convex 
member on the male side provided to press and 
mold a convex bead on a metallic plate which has 
been subjected to predetermined piercing by 
means of a piercing die. A connecting groove hav- 
ing a depth required to mold a bead by the convex 
member js bored in the same width as that of the 
slit between the slits. The top portion of the con- 
necting groove may be formed into a curved angle 
shape. 

On the female side of the beading die, a plural- 
ity of slits are partly provided along the pressing 
line opposite to the convex member on the male 
side for molding a bead. A connecting groove 
having a depth required to mold a bead by the 
convex member is bored between the slits. There- 
by, the lower bead in-peripheral base plate and the 
die are connected integral with each other. The 
lower bead in-peripheral base plate is fastened to 
the lower holder by means of a bolt. Then, the 
lower die is also fastened to the lower holder by a 
bolt to constitute a rigid structure. The rigidity of 
the die itself is enhanced. Further, locating of the 
die is made simultaneously with locating of the 
lower bead in-peripheral base plate. 

When the connecting grooves are formed over 
the whole periphery of the slits, the dregs tends to 
stay therein. However, if the connecting grooves 
are limited to required locations and the tops there- 
of are formed into the curved angle shape, the 
dregs can be slipped out of the connecting 
grooves. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a plan view of a female die pressing 
surface of a press progressive die according to one 
embodiment of the present invention. 

Fig. 2 is a schematic perspective view of the 
female die shown in Fig. 1. 

Figs. 3(a) to 3(b) are respectively perspective 
views showing a P portion in Fig. 2 showing a 
processing method of a beading die according to 
the present invention. Fig. 3(a) represents the state 
where slits other than connecting grooves are pro- 
cessed by a wire cutter or the like. Fig. 3(b) repre- 
sents the state where a top of the connecting 
groove is cut off by a discharge processing or the 
like. Fig. 3(c) represents the state where a top of 
the connecting groove is cut off into a curved angle 
shape by a discharge processing . Fig. 3(d) shows 
a section taken along the C1-C1 in Fig. 3(a). Fig. 3- 
(e) shows a section taken along the C2-C2 in Fig. 
3(b). Fig. 3(f) shows. a section taken along the C3- 
C3 in Fig. 3(c). 

Fig. 4(a) is a sectional view taken along A-A in 
Fig. 2. 



Fig. 4(b) is a sectional view taken along B-B in 
Fig. 2. 

Figs. 5(a) and 5(b) are respectively sectional 
views showing essential parts of the conventional 
5 beading die. f . . . . 

DETAILED DESCRIPTION OF THE EMBODI- 
MENTS 

70 The embodiment of the present invention will 

be described hereinbelow with reference to the 
drawings. 

The press progressive die has a female die 
pressing surface 1 . A beading die 3 is disposed 

is between a piercing die 2 and a blanking die 4. On 
four corner portions of the die 3 are disposed guide 
bushes 5 for guiding a guide post of a male die. 
In the piercing die 2, numeral 2a denotes a 
. piercing line, and 2b denotes a bolt removing hole. 

20 In the blanking die 4, numeral 4a designates a 
blanking line. 

As shown in Figs. 4(a) and 4(b), on the male 
side of the beading die 3 is disposed a convex 
member 18 according to the molding line of a 

25 convex bead 10b to be formed in the outer periph- 
ery of a pierced metallic plate 10. The convex 
member 18 is projected to be suspended from a 
stopper 7 laid on an upper holder 14a through a 
high rigid spacer 19. To the inner periphery of the 

30 . convex member 18 is secured an upper bead in- 
peripheral base plate 11 through the spacer 19 and 
the stopper 17 by means of a bolt 9. A projecting 
height of the convex member 18 is set to be 
projected downward by a height of the convex 

35 bead 10b to be formed from a pressing surface 
11a of the upper bead in-peripheral base plate 11. 

In the outer periphery of the convex member 
18 is laid a stripper 15 through a spring 22 sus- 
pended from the upper holder 14a. The stripper 15 

40 slidably moves vertically relative to the blanking 
punch 20 of the blanking die 4 and the convex 
member 18. The stripper 15 is normally urged 
downward by the force of the spring 22 to place its 
pressing surface 15a above the same level as that 

45 of the pressing surface 18a of the convex member 
18. When the metallic plate 10 is pressed, the 
stripper 15 is urged upward against the force of the 
spring 22. 

When the stripper 15 comes to contact with 
so the stopper 17 through the spacer 19, a pressing 
surface 15a of the stripper 15 assumes the same 
level as that of the pressing surface 11a of the 
upper bead in-peripheral base plate 11. 

On the other hand, on the female side of the 
55 beading die 3 are bored a plurality of slits 6, in 
spaced relation, having a predetermined width, cor- 
responding to a width of the convex member 18 
partly along the pressing line on the convex bead- 
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ing die 3 on the female side opposite to the convex 
member 18 on the male side. A connecting groove 
7 having a depth required to mold a bead by the 
convex member 18 is formed between the slits 6. 
The connecting grooves 4 are disposed in posi- 
tions obtained by equally dividing the slits 6 into 
four portions. However, for example, two connect- 
ing grooves 7 may be provided in each long side. 

On the female side of the beading die 3 are 
formed slits 6 according to the width of the convex 
bead 10b having a sectional shape as shown in 
Fig, 4(a) partly according to the pressing line of the 
convex member 18. The connecting groove 7 has a 
sectional shape as shown in Fig. 4(a). The lower 
bead in-peripheral base plate 12 and the die 16 are 
connected integral with each other by the connect- 
ing grooves 7. Since the lower bead in-peripheral 
base plate 12 is secured to the lower holder 14b 
by the bolt 8, the die 16 is also secured to the 
lower holder 14b by locating the lower bead in- 
peripheral base piate 12. 

The processing method for the slit 6 having the 
connecting groove 7 in the above-mentioned em- 
bodiment will be described hereinbelow. As shown 
in Figs. 3(a) and 3(b), a die material subjected to 
heat treatment and both-sides grinding is first 
bored with slits 6 by a wire cutter or the like in the 
state (7a) where the connecting grooves 7 are left 
flat. Next, as shown in Figs. 3(a) and 3(b), the top 
of the connecting groove 7 is shaved off by the 
discharge processing or the like in consideration of 
the projecting amount of the convex bead 10b. 
Further, as shown in Figs. 3(c) and (f), the top of 
the connecting groove 7 is formed into a curved 
angle shape (7b) so as to have the shape in which 
the dregs on the connecting groove 7 are slipped 
off. 

When a resilient metallic plate or a metallic 
plate 10 having a rubber coating applied thereto is 
progressively fed to a predetermined position and 
the lower holder 14b is moved down, a convex 
bead 10b is formed, in a predetermined bead line, 
on the metallic plate 10 by the pressing of the 
convex member 18. An in-peripheral flat plate por- 
tion 10a of the bead is pressed andformed by the 
pressure contact between a pair of upper and 
lowerbead in-peripheral base plates 11 and 12. The 
stripper 15 always resiliently maintains the surface 
pressure relative to the die 16 by the urging force 
of the spring 22. Thereby, the struggle and creases 
of an out-peripheral flat portion 10c of the bead can 
be prevented from their occurrence. Further, the 
out-peripheral flat portion 10c of the bead is 
pressed and formed as a part of the beading die. 

In the pressing of the blanking punch 20, the 
blanking punch 20 moves into the blanking hole 21. 
As a result a predetermined configuration of a 
metallic gasket is blanked in accordance with the 



blanking line 4a relative to the die 16. 

According to the above-mentioned press pro- 
gressive die, the die 16 can be connected integ- 
rally to the lower bead in-peripheral base plate 12 

s by the connecting grooves 7 which are disposed in 
several locations of the slits 6. This improves the 
rigidity of the die 16. The slit width is also pre- 
vented from being forced open. There can over- 
come a short of strength of the die 16 which has 

ro been a problem peculiar to the press progressive 
die in which the blanking die 4 is provided closely 
to the convex beading die 3. A further stage has 
been heretofore provided as a play between stage 
2 and stage 3 on the female side of the progres- 

75 sive die (see Fig. 1) in order to obtain the rigidity of 
the die 16. However, this need not be provided 
according to the present invention. Accordingly, 
this is effective in miniaturization of the press pro- 
gressive die. 

20 Further, the lower bead in-peripheral base plate 

12 is fastened to the lower holder 14b by the bolt 
and at the same time the die 16 is located. There- 
by, the locating work and means for the die 16 are 
not required. 

25 Further, since the connecting grooves 7 are 

limited to be disposed at locations of the slits 6 as 
required, the top thereof is formed into a curved 
angle shape, whereby the dregs can be slipped off 
from the connecting groove 7. 

30 In case of the progressive die, the hole and 

internal shape blanking step, the bead forming step 
and the external shape blanking step are carried 
out in said order. Due to the presence of the 
piercing step before the bead forming step, for 

35 example, the dregs in the piercing are sometimes 
abhered to material owing to some conditions. 
When this the dregs are fed to the beading step, 
the dregs are fallen, into the bead recess groove 
located in the lower die (on the die side). If this 

40 groove is of the overall peripheral type connecting 
groove, the dregs are stayed in the groove succes- 
sively. Because of this, scratches tend to occur on 
the concave head of the bead. However, according 
to the present invention, the slits and the connect- 

45 ing grooves are employed, and the staying of the 
dregs through a thickness portion of die material 
can be avoided. Even if the dregs should be fallen 
into the partial groove, it would be dropped into the 
suit due to the presence of the slits and the con- 

50 necting grooves. Thereby, the above-mentioned 
trouble can be avoided. 

Claims 

55 1. A press progressive die for a metallic gasket a 
convex beading die (3) for forming a convex 
bead (10b) surrounding a seal part is disposed 
between a piercing die (2) for a metallic plate 
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and an external shape blanking die (4); char- 
acterized in that a plurality of slits (6) having a 
predetermined width corresponding to a width 
of a convex member (18) is bored in spaced 
relation on the convex beading die (3) on the 5 
female side along the pressing line opposite to 
a convex member (18) on the male side pro- 
vided to press and mold said convex bead 
(10b) on a metallic plate which has been sub- 
jected to predetermined piercing by mean of io 
said piercing die (2) and progressively fed, and 
connenting grooves (7) having a depth re- 
quired to mold a bead by said convex member 
(18) is bored in the same width as that of the 
slit (6) between the slits (6). 75 

2. The press progressive die for a metallic gasket 
according to claim 1, wherein a top portion of 
said connecting groove (7) is formed into a 
curved angle shape. 20 

3. The press progressive die for a metallic gasket 
according to claiml, wherein a top portion of 
said connecting groove (7) is formed into a flat 
shape. 25 

4. The press progressive die for a metallic gasket 
according to claim 1, wherein said slits (6) are 
arranged along substantially rectangular shape. 



5. The press progressive die for a metallic gasket 
according to claim 1 , wherein four of said slits 
(6) are arranged along a substantially rectangu- 
lar shape. 

6. The press progressive die for a metallic gasket 
according to claim 5, wherein four connecting 
grooves (7) are arranged at opposite positions 
which equally divide said slits (6) into four. 

7. The press progressive die for a metallic gasket 
according to claim 5, wherein said connecting 
grooves (7) are arranged at two locations on 
each of long sides of said rectangle. 
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